. These limitations stem from the mitral regurgitation characteristics (such as orifice morphology, temporal change in orifice geometry, and multiple jets), ultrasound examination settings, and inherent limitations due to assumptions underlying these estimations. Despite limited temporal resolution, use of 3-dimensional (3D) echocardiographic techniques and software-based automation may overcome some of these limitations, but more evidence is needed. In addition, significant interobserver and intraobserver variability for the most commonly used parameters of mitral regurgitation severity is a known limitation of echocardiographic assessment (6) (7) (8) . Finally, the lack of a single reproducible echocardiographic parameter for severity of mitral regurgitation and the need to integrate multiple parameters, which can often be discordant, lead to difficulty in quantifying mitral regurgitation with accuracy and precision (15) . In addition to the issues cited in the previous text, there is no gold standard against which imaging parameters of mitral regurgitation could be tested. Due to the limitations of echocardiography and the difficulty in assessing symptoms of mitral regurgitation in patients with other diagnosed or undiagnosed comorbidities that may mimic symptoms of mitral regurgitation, there has been an interest in the use and development of cardiac magnetic resonance imaging (CMR) as a noninvasive imaging modality to assess mitral regurgitant severity (Central Illustration).
CMR TECHNIQUES AND SEQUENCES USED IN THE EVALUATION OF MITRAL REGURGITATION SEVERITY
CMR is a versatile technique that can measure both the severity of mitral regurgitation and the hemodynamic consequences of the volume overload (16, 17) . MRI ¼ magnetic resonance imaging.
Uretsky et al. Table 1) . However, other, less-studied semiquantitative methods have been described including the use of signal void, the size of the regurgitant jet (25, 26) as well as the regurgitant orifice area measures using phase contrast imaging (27) .
The currently recommended method for assessing mitral regurgitant severity by CMR focuses on quantifying regurgitant volume and fraction (15) . The methods used to quantify mitral regurgitation using CMR are listed in Table 1 . The most studied technique is LVSVÀforward stroke volume. LVSV is quantified using SSFP short-axis images and represents the total Uretsky et al. 
TECHNICAL CONSIDERATIONS IN QUANTIFICATION OF MITRAL REGURGITATION
As stated in the previous text, quantification of mitral regurgitation by CMR is based on SSFP cine images of the short axis and phase-contrast imaging of the proximal pulmonary artery and aorta. Thus, it is important that high-quality SSFP images and phasecontrast images be acquired to ensure accurate Uretsky et al.
quantification of mitral regurgitation by CMR (Table 2) . It is important for centers that perform CMR to consistently perform quality assurance.
This entails using the "checks and balances" system that is inherent when performing cardiovascular 
STUDIES OF CMR ASSESSMENT OF MITRAL REGURGITATION
The majority of studies that have assessed CMR quantification of mitral regurgitation have compared CMR and echocardiography using quantitative techniques, and are listed in Table 3 . Other studies have either used invasive angiography as a comparator Uretsky et al. 
CMR COMPARISON WITH 2-DIMENSIONAL ECHOCARDIOGRAPHY
J A C C V O L. 7 1 , N O . 5 , 2 0 1 8 CMR in Assessing Mitral Regurgitation F E B R U A R Y 6 , 2 0 1 8 : 5 4 7 -6
STUDIES OF CMR USING A REFERENCE STANDARD
As noted in the previous text, a difficulty in studying the accuracy of an imaging modality to quantify mitral regurgitation is the lack of a gold standard.
Thus, it is important to have a reference standard to Hundley et al. (29) 
